The role of pancreatic B cell dysfunction in the phase preceding clinical onset of insulin-dependent and non-insulin-dependent diabetes mellitus has been much debated. In this investigation, the impact of a prolonged diabetic environment on pancreatic islet B cells transplanted syngeneically under the kidney capsule of C57BL/6 (B6) and C57BL/Ks (BKs) mice was studied. Alloxan-diabetic mice bearing a subcapsular islet graft insufficient to normalize the blood glucose level were rendered normoglycemic by a second intrasplenic islet graft after various periods of hyperglycemia to examine the reversibility of hyperglycemia-induced B cell dysfunction. Using a perfusion technique of the graft-bearing kidney, it was found that both strains of mice exhibited a diminished glucose-induced insulin secretion after 6 wk of hyperglycemia, when compared with normoglycemic mice carrying islet grafts. When normoglycemia was restituted by the splenic graft after 4 or 12 wk, there was a normalization of glucose-stimulated insulin secretion in the renal islet grafts in B6 mice, whereas insulin secretion from the grafted BKs islets remained impaired. Morphometric measurements of the islet grafts demonstrated a 50% reduction in the graft volume in diabetic BKs mice after 12 wk, compared with normoglycemic animals, whereas no such decrease was observed in B6 mice. Islet grafts removed from hyperglycemic mice of both strains exhibited diminished insulin mRNA contents, and in the BKs mice there was also a reduced glucose oxidation rate in the islet grafts in vitro. This metabolic dysfunction can only partly be explained by a reduced graft size. The present findings emphasize the genetic constitution as a decisive factor for the survival and function during a period of sustained stress on a limited B cell mass. (J. Clin. Invest. 1990. 86:2161-2168
glucose concentrations, also seems to induce an impaired B cell function (4) . However, it has been difficult to demonstrate these glucose effects in tissue culture where it seems as if B cells adapt more readily to high glucose concentrations (5) (6) (7) .
We recently described a technique in which islets are transplanted beneath the renal capsule of mice, followed by perfusion of the transplant-bearing kidney and measurements of hormone contents in the effluent medium (8, 9) . When a small number of islets were transplanted into alloxan-diabetic mice and thereby kept in a diabetic environment in vivo for various lengths oftime, it was found that exposure to hyperglycemia for 4 wk severely impaired both the insulin release in response to glucose or arginine and also glucose-stimulated (pro)insulin biosynthesis in the grafts (9) .
The aim of this study was to investigate, in a diabetes-susceptible and in a more resistant inbred strain of mice (10) , whether the impairment in islet graft function observed in hyperglycemic recipients was reversible if normoglycemia was restored, and if the length of the exposure time to hyperglycemia had any importance in this context. Furthermore, a more detailed metabolic characterization of the islet grafts was performed to obtain a better insight into the mechanisms underlying impaired B cell function. Also, total islet graft volume was estimated by morphometric techniques to establish whether or not the long-term hyperglycemic stress led to a change of the graft volume.
Methods
Animals. Male and female inbred C57BL/6 (B6)' and C57BL/Ks (BKs) mice bred at the Biomedical Centre (Uppsala, Sweden), originally obtained from the Jackson Laboratory, Bar Harbor, ME, aged 3-5 mo, were used as islet donors. Syngeneic males of the same age served as recipients. Some ofthe animals had been made diabetic by a single intravenous injection of alloxan (75 mg/kg body wt; Sigma Chemical Co., St. Louis, MO) 6-8 d before the transplantation. All animals had free access to tap water and pelleted food (type R3, Ewos, Anticimex, Sodert3lje, Sweden) throughout the experimental period.
Islet isolation and transplantation. Pancreatic islets were prepared by a collagenase (Boehringer Mannheim, FRG) digestion method. Groups of -150 isolated islets were cultured free-floating for 1-2 d in medium RPMI 1640 (Flow Laboratories, Ltd., Irvine, UK) supplemented with 10% (vol/vol) calf serum (Statens Bakteriologiska Laboratorium, Stockholm, Sweden) as previously described in detail (1 1).
After culture, syngeneic islets were implanted through an incision in the left renal capsule of ether-anesthetized normoglycemic or alloxan-diabetic mice. The islets were injected by means of a glass braking pipette, and the capsulotomy was left unsutured. At different times thereafter some diabetic animals were given a second intrasplenic islet graft, sufficiently large to normalize their blood sugar concentrations, via a microinfusion set (Butterfly-25, Abbot Ireland Ltd., Sligo, Eire).
Nine different recipient animals groups were designated as follows: (A) normoglycemic B6 mice transplanted with 150 islets and otherwise untreated; (B) alloxan-diabetic, hyperglycemic B6 mice transplanted with 150 islets; (C and D) alloxan-diabetic, hyperglycemic B6 mice transplanted first with 150 islets and then, after (C) 4 or (D) 12 wk, with 500 islets into the spleen; this latter graft normalized their serum glucose concentrations for the remaining 2 wk; (E) normoglycemic BKs mice transplanted with 250 islets and otherwise untreated; (F) alloxan-diabetic, hyperglycemic BKs mice transplanted with 250 islets; (G and H) alloxan-diabetic, hyperglycemic BKs mice transplanted with 250 islets and then, after (G) 4 or (H) 12 wk, with a second intrasplenic transplant of 750 islets, which normalized their serum glucose concentration for the remaining 2 wk; (I) alloxan-diabetic, hyperglycemic BKs mice transplanted with 250 islets and then after 1 wk transplanted with a second intrasplenic graft of 750 islets, which normalized their serum glucose concentrations for the remaining S wk. Mice in groups A, B, E, and F were all killed after 6 wk. The outline of the different experimental groups is also given in Table I . Some animals belonging to group D became normoglycemic within 12 wk and were excluded from the perfusion experiments (see below). A nephrectomy was performed in these animals after 14 wk to examine the role of the islet graft in the maintenance of normoglycemia.
Blood samples for glucose determinations were collected, by puncture of the retro-orbital venous plexus, immediately before islet transplantation (diabetic recipients) and at the end of the observation period. The glucose concentrations of the samples were determined with an automated glucose oxidase method (Glucose Analyzer, model 2, Beckman Instruments, Inc., Fullerton, CA).
Perfusion of graft-bearing kidneys. This technique has recently been described in detail (9) . Briefly, the kidney was removed together with part of the aorta and inferior vena cava. Both the ureter and the renal vein were cut, whereas the aorta was cannulated and infused with a continuously gassed (02/CO2 = 95:5) Krebs-Ringer bicarbonate buffer supplemented with 2.0% (wt/vol) each ofbovine serum albumin (fraction V, Miles Laboratories, Ltd., Slough, UK) and dextran T70 (Pharmacia Fine Chemicals, Uppsala, Sweden) and 2.8 or 16.7 mM D-glucose. In some cases 5 mM theophylline was also added. The medium was administered at a rate of 1.0 ml/min without recycling for 85 min with a perfusion pressure of -40 mm Hg.
Perfusion experiments started with a 15-min period using a medium containing 2.8 mM glucose, followed by 20 min with 16.7 mM glucose, 15 min with 2.8 mM glucose, 20 min with 16.7 mM glucose + 5 mM theophylline, and finally 15 min with 2.8 mM glucose. A 1 .0-ml sample ofthe effluent medium was collected every fifth minute, except for the first 10 min of perfusion with the high glucose concentrations when samples were taken after 1-5, 7, and 10 min. The insulin concentrations ofthese samples were measured by radioimmunoassay (12) . The rate of insulin secretion was calculated by multiplying the insulin concentration in the sample by the flow rate, giving values expressed as nanograms of insulin per minute. The total stimulated insulin response to either glucose or glucose plus theophylline of the grafts was obtained by planimetry of the areas for each individual perfusion curve. Insulin release during perfusion with low glucose (2.8 mM) in each individual experiment did not differ between the experimental groups and was therefore designated as zero when the areas were measured. During perfusion with 16.7 mM glucose, areas were measured separately during the first 5 min and during the next 15 min to evaluate the first and second phases of insulin secretion separately. When the grafts were stimulated with both 16.7 mM glucose and 5 mM theophylline, the area corresponding to the total insulin secretion during the 20-min period was also calculated.
Insulin contents of the islet grafts. After perfusion the graft was removed from the kidney as previously described (9) and homogenized in 100 ul of redistilled water, and the vial was then washed three times, each with 100 gl of redistilled water. The whole aqueous homogenate (400 Ml) was sonicated to disrupt any remaining intact cells. A sample of 50 Al was removed from the homogenate and transferred to tubes containing 125 Ml acid-ethanol (0.18 M HCI in 95% [vol/vol] ethanol). The samples were extracted overnight at 4°C, followed by radioimmunological assay of insulin (12) .
Glucose oxidation of islet grafts. For these experiments animals that had been either normoglycemic or hyperglycemic for 6 wk after transplantation were used (groups A, B, E, and F). After removing the graft (9) , it was incubated for 90 min in 100 ,l of a Krebs-Ringer bicarbonate buffer containing both D-[U-'4C]glucose (Amersham In- ternational, Amersham, UK) and nonradioactive glucose giving a final glucose concentration of 2.8 or 16.7 mM and a specific radioactivity of 0.79 or 0.13 mCi/mM. Glucose oxidation was then assessed by measurements of the amount of radioactive CO2 released (5) . In a separate series of experiments (groups E, F, and G) the dry weight of the incubated grafts was estimated. It was assumed that the nonendocrine elements of the graft (e.g., connective tissue, blood vessels, and the kidney capsule covering the graft) were present to the same extent in all experimental groups. This assumption is supported by the light micro- scopical appearance of the corresponding grafts used for volume measurements (see below). Furthermore, none of these nonendocrine tissues are likely to increase their rate of glucose oxidation when challenged high glucose (cf. 13, 14) . Insulin mRNA content ofislet grafts. Transplanted mice which had been either normoglycemic or hyperglycemic for 6 wk (groups A, B, E, and F) were used for these experiments. The grafts were removed and immediately homogenized and sonicated in 400 ul 1% sodium dodecylsulphate buffer (SDS; BDH Chemicals, Poole, UK) and 400 zd phenol chloroform/isoamylalcohol solution (15) . The sonicates were reextracted with phenol/chloroform/isomethylalcohol and nucleic acids precipitated with 0.07 M potassium acetate in ethanol overnight at -20°C. A dot-blot analysis was then performed as previously described after denaturation of RNA in glyoxal (15, 16) . The probe for hybridization was pRI-7 (17) . After hybridization at 42°C in 50% formamide the filters were washed three times for 30 min at 55°C in 15 mM NaCl, 1.5 mM Na-citrate + 0.1% SDS and exposed at -70°C to Hyperfilm-MP (Amersham International) with an intensifying screen. The absorbance ofthe spots obtained was determined by densitometry. The mean values recorded for the different control groups (A and E, respectively), were set to 100 arbitrary units. All individual values obtained were subsequently expressed in relation to this scale. The dot-blot analysis was run in one single assay for each mouse strain. The assay was linear over the range of concentrations of insulin mRNA tested, without any detectable background hybridization.
Volume measurements of islet grafts. In this separate series of experiments either alloxan-diabetic or normoglycemic mice of both mouse strains served as recipients of 150 syngeneic islets grafted under the kidney capsule as described above. The animals were killed at 2, 4, or 12 wk after the transplantation. The islet graft could easily be localized as a whitish spot, and before embedding it was cut out with a few millimeter-wide margin. It was then processed for light microscopy and the sections were stained with hematoxylin and eosin. Care was taken to use a uniform procedure for paraffin embedding of the tissue to avoid variations in shrinkage of the tissue during the histological processing. The area of the endocrine part of the graft, which could be clearly distinguished, was measured in every second of consecutive 2.8 1 6.7 2.8 serial sections by using a computerized system for morphometry (MOP-Videoplan, Carl Zeiss, Svenska AB, Stockholm, Sweden). Total graft volume in each animal was then calculated as the total area two times the section thickness (7 Am) (18) .
Statistical analysis. All values are given as means±SEM. Probabilities (P) of chance differences between the groups were calculated by Student's two-tailed t test. Glucose oxidation data were analyzed by two-factor analysis of variance, followed by multiple comparisons using Student's unpaired t test. P values were corrected for multiple comparisons using the Bonferroni method (19).
Results
Serum glucose concentrations (Table I) . Alloxan induced a severe hyperglycemia before the animals received their islet grafts ( Table I ). The first renal islet graft, in general, slightly reduced the serum glucose concentrations, but the animals still remained markedly diabetic. When an additional 500 (B6 mice, groups C and D) or 750 (BKs mice, groups G, H, and I) islets were inserted into the spleen, the serum glucose concentrations were normalized in all animals and did not exceed 12 mM, 2 wk later. The serum glucose concentrations of mice belonging to group H were, however, slightly higher (P < 0.05) than those of control mice (group E). Of the diabetic animals implanted with 150 (B6 mice, group B) or 250 (BKs mice, group F) islets beneath the renal capsule, only those with serum glucose concentrations in excess of 22 mM at the end of the 6-wk observation period were included in the study. A total of 7 B6 mice (4 out of 8 animals originally belonging to group D, and 3 out of 23 belonging to group B) were excluded for this reason, since they all slowly reverted to normoglycemia. When the transplant-bearing kidney was removed 14 wk posttransplantation, all the "cured" animals of group D became diabetic again. 
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Perfusion experiments (Figs. 1-3 ): A first-phase insulin release in response to stimulation with a high glucose concentration (min [16] [17] [18] [19] [20] and a sustained second phase (min [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] min) was observed in all animals being normoglycemic throughout the study (groups A and E). In contrast, only a minute insulin response was observed in the 6-wk hyperglycemic B6 mice (group B), and in the BKs mice (group F) there was no stimulation at all. The hyperglycemic B6 mice treated with a second curative intrasplenic graft (groups C and D) showed an almost complete restoration of glucose-induced insulin secretion irrespective of whether hyperglycemia had lasted for 4 or 12 wk. The corresponding BKs mice (groups G and H) were unable to restore glucose-induced insulin release under these experimental conditions. BKs islet grafts exposed to hyperglycemia for only 1 wk (group I) showed a first-phase glucose-stimulated insulin release which was almost identical to that of the normoglycemic controls (group E), but the second phase was slightly reduced.
When both a high glucose concentration and 5 mM theophylline were added to the perfusion medium, a marked insulin response was observed from all grafts in normoglycemic animals of both strains (groups A, C, D, E, G, and I), irrespective of the time period of hyperglycemia preceding the final 2 wk of normoglycemia. The only exception was the lower response of the grafts of the BKs mice (group H) that had been hyperglycemic for 12 wk before receiving the intrasplenic graft. Also in the grafts from the continuously hyperglycemic mice (groups B and F) the combined stimulation with glucose and theophylline exerted a stimulatory effect on the insulin release, although it was not as pronounced as in the normoglycemic animals. In all perfusion experiments insulin release returned to basal values, close to or below the detection limit Perfusion period (min) Figure 2 . Insulin secretion in response to 16.7 mM glucose or 16.7 mM glucose plus 5 mM theophylline during perfusion of islet graftbearing kidneys of B6 mice. The first group of bars represents the first phase of glucose-induced insulin secretion (gray area in Fig. 1 ), the second group the second phase (hatched area in Fig. 1 ), and the third group the total insulin secretion during stimulation with 16.7 mM glucose plus 5 mM theophylline (dotted area in Fig. 1 ). of the radioimmunoassay for insulin, whenever the medium glucose concentration was lowered to 2.8 mM.
Insulin contents ofthe islet grafts (Fig. 4) . The insulin contents were significantly lower in the grafts removed from mice of both strains that had been continuously hyperglycemic for 6 wk (groups B and F). In the diabetic B6 mice, which had been cured after 4 or 12 wk of hyperglycemia (groups C and D), the insulin content of the graft was similar to that found in the normoglycemic mice (group A). In contrast, in the BKs mice that had been diabetic for 4 wk and then cured (group G), there was still a marked reduction of the insulin content of the graft. In the 12 wk diabetic BKs mice (group H) the decrease in insulin content did not, however, attain statistical significance. Somewhat surprisingly, the 1-wk diabetic BKs mice that subsequently were kept normoglycemic for 5 wk (group I), had islet grafts containing more insulin than the controls (group E).
-W 60- Glucose oxidation and insulin mRNA contents of the islet grafts (Table II) . Islet grafts removed from either normoglycemic or hyperglycemic B6 mice (groups A and B) both had higher glucose oxidation rates when incubated at a high glucose concentration (16.7 mM) than at low glucose (2.8 mM). The normoglycemic BKs mice (group E) had basal and stimulated glucose oxidation rates similar to those of the B6 mice. However, when determined at 16.7 mM glucose, the glucose oxidation rate of the islet grafts ofthe hyperglycemic BKs mice (group F) was only half of that observed in the normoglycemic mice (group E).
In a separate series of experiments incubated grafts of BKs mice (groups E, F, and G) were recovered for dry weight measurements after the glucose oxidation experiments. The oxidative rates (pmol glucose/90 min X ,ug graft) were 29.5±3.7 (group E; n = 5), 16.3±3.0 (group F; n = 6, P < 0.05 vs. group E) and 16.8±3.7 (group G; n = 5, P < 0.05 vs. group E).
Islet grafts of mice that had been hyperglycemic for 6 wk (groups B and F) had significantly lower insulin mRNA contents, when compared with normoglycemic animals (groups A and E). The reduction was more pronounced in the diabetic BKs mice.
Islet graft volumes (Table III) . In the B6 mice the volumes of islet grafts transplanted into hyperglycemic and in normoglycemic mice were similar in all experimental groups irrespective of the length of time the animals had been transplanted. In the BKs mice the islet graft volume, however, decreased with time in both the normo-and hyperglycemic mice. This decrease was most marked in the diabetic animals, so that at 4 and 12 wk after transplantation the islet graft volumes were diminished to only two-thirds and one-half, respectively, of that in the corresponding normoglycemic mice.
Discussion
The possibility that a glucose-induced B-cell dysfunction, especially when imposed upon an already reduced B cell mass, can explain the insulin secretory defects in non-insulin-dependent diabetes and early phases of insulin-dependent diabetes has been suggested previously (1, 2) . Experimental support for this notion is based mainly on three animal models, namely, neonatal streptozotocin injections in rats (20, 21), surgical reduction of the B cell mass (4, 22) , or continuous intravenous glucose infusions (3, 23) . In the present study, islets in a number insufficient to cure immediately a diabetic recipient were transplanted into either hyper-or normoglycemic mice. This technique offers unique possibilities for studies of long-term effects of hyperglycemia, i.e., several weeks or months, on B cell function without exposure of the B cells themselves or their progenitors to B cytotoxic agents. The localization of the grafted islets under the kidney capsule also makes it easy to remove the graft; i.e., it gives access to an islet population well suited for subsequent biochemical investigations.
To elucidate to what extent the genetic trait of the recipients influenced the alleged glucose toxicity two genetically related mouse strains, B6 and BKs, were used. It is known that when the autosomal diabetes (db) mutation is placed on the BKs background, the animals develop an overt diabetes, ultimately leading to premature death (24) . In contrast, on the B6 background the diabetes evolved is milder and compensated for by islet hypertrophy. Moreover, male mice of the BKs strain are particularly sensitive to diabetes induced by multiple low-dose streptozotocin administration, whereas B6 mice are more resistant to this mode of treatment (25) . The two strains also exhibit different expressions of endogenous retroviral genes in response to high glucose (26) , and BKs mice but not B6 mice spontaneously produce islet autoantibodies (27) . Previous experiments with transplanted islets have also demonstrated that islet cells have a higher regeneratory capacity in B6 mice than in BKs mice (28) . Taking all these findings into account, the BKs mice would represent animals more sensitive than B6 mice to various assaults on their islet cells. This notion was supported by the current volume measurements of the islet grafts, showing a marked reduction in the volume of endocrine tissue in grafts of hyperglycemic BKs mice, whereas such a reduction did not occur in the corresponding B6 mice. These data are in line with those of two previous studies dealing with intrasplenically transplanted islets (29, 30) . Furthermore, some of the diabetic B6 mice transplanted with 150 islets became normoglycemic after 2-3 mo. In contrast, all BKs mice remained hyperglycemic despite being transplanted with 250 islets. This suggests that in those B6 mice, the B cells, probably by hypertrophy and hyperplasia, could overcome putative destructive processes to finally compensate the glycemic stress. The prompt return ofhyperglycemia upon removal of the graft-bearing kidney rules out the possibility that a recovery of endogenous islets in the pancreas was the reason for normalization of the serum glucose.
In those BKs mice which were hyperglycemic for 4 or 12 wk after transplantation and then rendered normoglycemic for 2 wk (groups G and H), both the first and second phases of insulin response to stimulation with 16.7 mM glucose were markedly reduced. These findings suggest a permanent functional impairment of the islet grafts in these mice. The increased insulin content and the almost normal insulin secretion from the renal islet grafts exposed to hyperglycemia for only 1 wk (group I) show that the impaired B cell function depends on the length ofexposure to high glucose. In addition, this finding suggests that the engraftment process is not influenced to any major degree by the diabetic state; i.e., the reported findings are not due to an immediate destruction of B cells. Nevertheless, the present estimates of islet graft volume indicate in the BKs mice that some endocrine cells had degenerated during the period 2-12 wk after implantation. On the other hand, the corresponding B6 mice had an almost completely restored glucose-stimulated insulin release after 2 wk of normoglycemia following the initial 4-12 wk of hyperglycemia. This may be taken to indicate that, in diabetic mice of this strain (group B), the low rate of insulin secretion from perfused grafts in response to glucose was due to a marked degranulation ofthe B cells. This presumably reflects a physiologic adaptation to the hyperglycemic conditions, rather than a permanent functional impairment or a reduction in B cell mass, and can therefore be viewed as a form of glucose desensitization (31, 32) .
The obvious question arising is how a prolonged exposure to a hyperglycemic environment mediates inhibitory and perhaps cytotoxic effects to the B cells. The ability to increase glucose oxidation when stimulated with high glucose is a characteristic feature of the pancreatic B cell (33) , and may also be a prerequisite for nutrient induced insulin secretion (34) . The hyperglycemic BKs mice displayed a significantly decreased islet graft oxidation rate at 16.7 mM glucose, when compared with normoglycemic mice ofthe same strain. Although part of the decreased oxidative rate reflects a reduced graft volume, there are still reasons to believe that the diabetic condition induced a disturbed glucose metabolism in the remaining B cells. Furthermore, BKs mice diabetic for 4 or 12 wk (groups G and H) showed a markedly impaired glucose-induced insulin release despite their fairly large insulin contents. The almost identical decrease in glucose oxidation in both the chronically diabetic (group F) and the cured (group G) mice indicate an irreversible loss of B cell function during the diabetic period. It may be speculated that in these cells a disturbed metabolism of glucose is a primary defect attained in a chain of events finally leading to B cell dysfunction. Such a defect would directly lead to an impaired glucose-stimulated insulin release (34) . Furthermore, a reduction in glucose oxidation may cause a lowered generation of certain metabolites, which may regulate proinsulin gene expression (35) (36) (37) , eventually leading to lower levels of the messenger. This is substantiated by a correlation between the metabolic state of the B cell and the proinsulin mRNA content (38) . The present findings of low insulin mRNA contents, and the previously observed marked reduction in the rate of glucose-stimulated (pro)insulin biosynthesis (9) in islet grafts in long-term hyperglycemic mice, are thus in good accord with the suggested chain of events. It also relates to two other models of diabetes in rodents, namely partially pancreatectomized rats and db/db mice, in which there is a short period ofcompensatory increase ofpancreatic proinsulin mRNA, at the early stage of glucose intolerance followed by a marked impairment, when diabetes becomes manifest (39, 40) . It should also be noted, that during a number of experimental conditions there is a disturbed glucose-induced insulin release accompanied with a deficient glucose metabolism: e.g., islets cultured after previous exposure to streptozotocin (41, 42) , islets isolated from neonatally streptozotocin injected rats (43) , islets cultured in the presence ofinterleukin 1 (44) , and in islets isolated from nonobese diabetic mice before the development of hyperglycemia (14) . Incidentally, in addition to the present findings (cf . Fig. 3 , groups G and H) phosphodiesterase inhibitors like theophylline can partially or totally overcome the inhibition in insulin secretion in many of these conditions of impaired insulin secretion (42, 45, 46) . Whether or not the events proposed above for causing impaired B cell function also lead to cell death remains, however, unknown.
It cannot be ruled out that factors other than the hyperglycemia per se in the diabetic state contribute to the development of impaired B cell function. Hence, it has been difficult to demonstrate a disturbed B cell function in rodent pancreatic islets maintained in vitro for prolonged periods in the presence of high glucose concentrations (5-7). The present data, however, lend support to the concept of the existence in vivo of a glucose-induced impairment of B cell function ("glucotoxicity") in the B cells of BKs mice, which ultimately lead to B cell death and an islet volume decrease. In contrast, transplanted islets from the B6 mice showed a reversible impairment of the insulin release ("desensitization") after prolonged hyperglycemia and, accordingly, there was no islet volume decrease. Thus, the present findings emphasize the importance of the genetic constitution as one decisive factor for function and survival of B cells after a sustained excessive glucose load, i.e., conditions that may prevail in the period preceding the development of both insulin-dependent and non-insulin-dependent diabetes mellitus. 2166 Korsgren etal.
